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TITLE: Intermolecular Lithium Bond, Its Influence Upon the Vibration 
Spectra of Molecules and Upon the Dipole Moments 
(Mezhmolekulyarnaya litiyevaye svyaz', yeye vliyaniye na 

kolebatel'’nyye spektry molekul i dipoinyye momenty ) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 3, PP 562-565 


(USSR) 
ABSTRACT: In an earlier paper (Ref 1) the authors proved the formation of 
-§ +§ -& 26 
a bona referred to in the title -CH,-Lie »-CH,-Lbi (I) and 


R-O-Li...O-Li (II). The lithium bond like the hydrogen bond is 
a secondary chemical bond (Ref 2). Type (I) was closely in- 

vestigated on the basis of infrared absorption spectra- In the 
work under review, infrared spectra of Alk-Li compounds with a 
varying length of the radical chain were solved in hexane and 
investigated at various concentrations. The aim was to clarify 
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the dependence of the intermolecular space, of the stability of 
the lithium bond and also of the magnitude of the frequency 
displacement of the groups C-Li on the length and on the struc- 
ture of the carbon radical. Table 1 as well as figures 1 and 2 
illustrate the results obtained. As may be observed therefrom, 
the value of the displacement of the said groups actually de- 
creases with increasing chain length. Thus also the stability of 
the lithium bond in the complexes decreases. The investigation 
of the solutions of ethyl, n-butyl, and n-amyl lithium in hexane 
showed a linear course of the dependence of the dielectricity 
constant on the concentration in the case of lower concentra- 
tions. This course diverges from the straight line on an in- 
crease of concentration (0.4-3.0 mols 4%). The dipole moment of 
ethyl lithium in benzene remains constant between 0.08-0.43mols% 
and amounts to 0.87 D. The variation of the dipole moment in 

the complex, connected with the formation of lithium, goes 

back on the whole to the action cf this bond upon the type of 
orientation of the dipoles with respect to one another. There# 
fore, the formation of cyclic complexes and especially the type 
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of the "quadrupoles" must decrease the dipole moment. This ap- 
parently takes place in the ethyl lithium solutions in benzene. 
It follows from the above that alkyl lithium molecules are as- 
sociated both in benzene and in hexane solutions. The character 
of the associate depends both on the nature of the solvent and 
on the radical composition. The lithium bond considerably in- 
fluences the frequency variations of the vibrations of the 

C-Li groups and also the dipole moments of the complexes; these 
variations here depend on the radical length, on the concentra- 
tion of the solutions, and also on the nature of the solvent. 
There are 2 figures, 1 table, and 3 references, 2 of which are 
Soviet. 


ASSOCIATION: Nauchno~issledovatel'skiy fiziko-khimicheskiy institut in. 
L. Ya. Karpova (Scientific Physico-chemical Research Institute 
imeni L. Ya. Karpov) 


SUBMITTED: December 29, 1958 
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AUTHORS: Rodionov, A. N., Talalayeva, T. V., sov/20-128-4-26/65 
Shigorin, D. Ne, Kocheshkov, K. A.; 
toveesponding-Member AS USSR 

TITLE: The Infrared Spectra and Structure of Aromatic Organolithium 


Compounds 


PERIODICAL: Dokiady Akademii nauk SSSR, 1959, Vol 128, Nr 4, pp 728 ~ 731 
(USSR) 


ABSTRACT: There are very few experimental data on the compounds mentioned 
in the title (Refs 1,2). To clarify the structure of these sub-~ 
stances, the infrared absorption spectra of phenyl-, o- and 
p-tolyl-, mesityl-, p-diphenyl~, p-chlorophenyl~, p-bromo~ 
phenyl-, p-iodophenyl-, as well as a- and $-naphthyl lithium 
were measured. These aromavic compounds are crystalline sub- 
stances, and not soluble either in hexane or benzene. Therefore, 
the spectra of their powders were measured in vaseline- and 
fluorated oil. Table 1 shows that in these spectra several new 
bands appear which are in a certain connection with the C—Li 
bond. The data in table i, 4s well as a comparison with spectra 
of aliphatic compounds previously descrived py the authors 

Card 1/4 (Ref 5), lead to the conclusion that the band in the range of 
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1045-1060 cm’ is apparently connected with a free C-Li bond or, 
at least, with one poorly participating in the association. The 
lower frequencies (870, 970 cm™'), however, may be related with 
the C-Li bonds participating in the association. These fre~ 
guencies characteristis of the vibrations of the C-Li groups 
in the spectra of aromatic and aliphatic organolithium com- 
pounds, as well as their close position, speak much in favor of 
a covalent character cf the said bond in the two classes of 
compounds mentioned. Therefore, the assumption of an ionic 
character of the C-Li bond in aromatic organolithium compounds 
found in publications is incorrect. The authors investigate the 
dependence on aromatic compounds responsible for the complex 
formation of aliphatic compounds of this type (formation of an 
intermolecular lithium bond and dipole interaction). In the 
present paper, they study not only she effect of the purely 
steric factor on the strength of the lithium bond but also that 
of the change in the general polarity of molecules. For this 
purpose, they introduce other polar groups or atoms into the 
organic rest of the molecule. On comparison of the spectra of 
Gard 2/4 phenyl-, o- and p-tolyl-, biphenyl- and mesityl litniunm, it 
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appears that the degree and type of association of these sub- 


gtances are different. The Cc 


ee a orthoposition has Little 


effect on the degree and character of association. The game 
group in paraposition a. lithium), however, changes the 


spectrum considerably 


Fig A Ves complication of the nonpolar 


substituent in paraposition equals an extension of the carbon 
rest. This reduces the degree of association. The screening ef- 
fect becomes most distinct in the spectrum of mesityl lithium. 
The symmetrically arranged CH, -groups render the agsociation 


vather difficult. Therefore, 


group at about 1052 a 


is m 
Figure 2 shows the spectra of 
phenyl lithium. 2 dipoles eac 
in every case. They increase 


only the band of the free C-Li 


ore oF less distinctly visible. 


p-chkoro~» p-bromo~, and peiodo~ 


h ~ C-Li and C-Hal - are present 
the general polarity of the mole- 


cule. This brings about an intensification of the dipole inter- 
action between the molecules. The p-chloro-phenyl Lithium is 
most intensely and completely associated. The spectra of a- and 
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cussed. The band is most intensive at 943 cae while little 


intensive bands are present a% 1050 om”', In crystals, these 
two substances are apparently in a mainly associated state 
There are 2 figures, i table, and 5 references, 3 of ahighy are 
Soviet. 

ASSOCIATION: Nauchno~issledovatel'skiy fizike-khimicheskiy institut im. 
L. Ya. Karpova (Scientific Physicochemical Research Institute 


imeni L. Ya. Karpov) 


SUBMITTED: June 16, 1959 
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Akademiya nauk ‘SSSR 
gtroyeniye vesnonestva 4 apektraskopiy® (Structure of Matter 
and Spectroscopy ) moscow, Ind-vo AN SS3R, 1960. 113 P- 

Errata 8lip inserted. 2,300 copies printed. 
Tech. EB4.: T- P. Polenova. 


is intended for physicists 
research 


gda.: Ke V- Astaknhov, professor; ’ 
rurnposs: This collection of articles 
and chemists Antereste otroscopic mathoda of 
on the structure of molecules and relates problems. 
n this collection were 
¢ the Zhurnal fLiszioneskoy 
of Physical Chenistry)} and are concernad 
earch on the structure of 
te effects, problems 
f¢ aqueous solutions of 
ex compounds. Refer- 


fhe articles gontained 4 
aitorial files o 


pivovarov, V- Peatures of Spec~ 
troscopic Manifes Nitroaniline 
Molecules: 
‘The ‘authors thank: Ya. 3. Bobovich and 
their interest. : 
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Deuteriua on tha Molal Volune af Liquids 


card 3/6 


CIA-RDP86-00513R001549410018-8" 


08/25/2000 


APPROVED FOR RELEASE 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001549410018-8 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001549410018-8" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001549410018-8 


3 


Luminescence of Solutions of Thioindigo 8/048/60/024/006/019/030/XX 
and Its Two Derivatives at 77°K BO13/B067 


Although the thioindigo molecule contains four heteroatoms, the.long-wave 
absorption and emission spectra are caused by the J->1”"-transition and 
not, as usual; by n-»N*. The alcoholic solution which does not luminesce 
at all at room temperature, has a blurred emission spectrum at 77°Ke Re~ 
garding its position, it is in agreement with the spectra of the n-hydro- 
carbon solutions. The similar behavior of alcoholic and neutral solutions pee 
indicates that the deactivation of molecules in alcohol is not only de- 
termined by H~bridges. A detailed description and analysis of spectra in- 
fluenced by media with different intermolecular hydrogen bonds are given 

in Ref. 8 The present paper was read at the Eighth Conference on 

Luminescence (Molecular Luminescence and Luminescence Analysis) which 
took place in Minsk from October 19 to 24, 1959. There are 8 references: 
4 Soviet, 1 German, and 1 US. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov) 
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Luminescence spectra of halide derivatives of anthraquinone in 
frozen solvents. Izv.Al SSSR 24 no.6:778781 Je '60. 
(MIRA 13:7) 
1. Fiziko-khimicheskiy institut imeni L.Ya.Karpova. 
(Anthraquinone--Spectra), 
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Luminescence of thioindingo solutions at low temperatures, Zhur. 
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1, Piziko-khimicheskiy institut im. L.Ya. Karpova. 
(Thioindigo) 
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The Electron Paramagnetic Resonance Spectra of §/020/60/130/06/023/059 
Some Chelate Compounds of Copper B004/B007 


gicheskiy institut im. D. I. Mendeleyeva (Moscow Chemical- 
technol 


ogical Institute imeni D. T. Mendeleyev) 
i eastitute imeni D. I. Mendeleye W/ 


PRESENTED: August 18, 1959 by V. A. Kargin, Academician 
SUBMITTED: August 15, 1959 
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8/020/60/132/06/41/068 
B004/BO005 
5.4/30 
AUTHORS s —Shigorin,.D.N., Shcheglova, No. Ao, Dokunikhin, No Soy 
Puchkov, Vo Ao 


TITLE: The Nature of the Hydrogen aeiper Its Influence on the 
Electron Spectrum of Molecules 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 6, 
ppo 1372 = 13575 


TEXT: In the introduction, the authors discuss data published on the 
influence of the hydrogen bond on the vibration s ectrapof molecules, 
mentioning papers by N. D. Sokolov (Ref. 1) and A. N. Frumkin (Ref. 5). 
Then, they investigate tne coplanar system of a-nydroxy anthraquinone oa 
in which a x-electron interaction takes place, and the C0 group is 

decisive for the electron excitation. The authors assume the formation 

of a quasiaromatic ring by means of the H-bond (Fig. 1). The investiga- 

tion of the electron vibration spectra of this compound and some of its 
derivatives yielded the valence vibration of the C=0 group in the basic 

state. On absorption of a light quantum, a change in the distribution of 
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Influence on the Electron Speotrum of Molecules B004/B005 


the electron density, of the interatomic distances, etc. oceurs which may 

iead to a solidification of the ring containing the Hebond (O-Hoo.-0aC)> 

In the excited state, the action of the peorbit of the H-atom becomes more 
probable. The rate of transformation of electron energy into vibration 

energy, and the probability of a redistribution of vibration energy on 
sublevela increase in this connection. fhe life of each excited vibration : 
ig reduced, and the luminescence spectra of the compounds containing the x 
Hebond have & blurred fine structure. This is confirmed by the 

luminescence spectra of {ehydroxy-> 1,4-, and 4o5ohydroxry anthraquinone 

“hich in fact show no fine structure (Fig. 2) insert after pe 1341). The 
luminescence spectra of a-methyl=>5 ae-methoxy<-, and a-phenyl anthraquinone 

(Fig. 2) having no Hebond show a fine structure. The data of the spectra 

are compiled in Table 1. The aifference between absorption~- and emission 
spectra ig discussed; it is explained by the circumstance that the 

structure of the molecule and its electronic state change with the 

absorption of the energy quantum bY obs? this change is only eliminated 


. In substances with H-bond, 


after emission of the light quantum hy nts 


the excited electron level formed after absorption of DY obs is not 
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identical with the electron level at which emigsion begins (Fig. 3). 
Coplanarity is a condition for the occurrence of such intramolecular 
bonds. The increased interaction of a bridge with H-bond on the basis of 
9-(p~hydroxy=) =phenyl acridine investigated by A. N. Terenin and 

Vv. Vo Shablya (Ref, 13), and the important role of these phenomena in 
migration processes of the energy in high-molecular compounds (polyamides, 
protein, etc.) are pointed out. Levshin's law of mirror symmetry is 
mentioned, There are 2 figures, 1 table, and 15 references: 14 Soviet, 

1 British, and i US, 


ASSOCIATION: Piziko-khimicheskiy institut im. L. Ya. Karpova 


‘ 81416 
The Nature of the Hydrogen Bond and Its Influence “Ni he 
BO05 
(Physicalechemical Institute imeni L. Ya. Karpov) 
ata eee stitute imeni L. Ya. Karpov 


PRESENTED 2 February 11, 1960, by A. No Terenin, Academician 


SUBMITTED: February 14, 1960 


Cara 3/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001549410018-8" 


DEER OVER FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001549410018-8 


ieecapiarreth erate ee Tet 


SFERNET IARI S SOE eZ 


Pes Tea 


=; 


ssteatc SRE NCG 


ee 81733 


s/020/60/133/01/49/070 
FS OPP) BO004/B007 
ST 3/00 
AUTHORS 3 Shigorin, D. No, Rodionov, A. N., Talalayevas T, Vos 
Kocheshkov, K. A., Corresponding Member AS USSR © 
TITLE? An Investigation of the Nature of Secondary Chemical Bonds 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133) Noo Ty 
pp. 178 = 181 


TEXT; The authors defined the formation of secondary (less strong) 
chemical bonds as an additional interaction of the valence electrons 
caused by a change in the energy-state of the electrons in the total 
system of chemical bonds of the molecule. The formation of secondary bonds 
thus does not depend solely on the nature of the atom entering into the 
molecule, but also on the properties of the molecular system and on the 
distribution of electron density in the molecule. The authors investigated 
the infrared spectra of lithium-organioc compounds] and acetylene 1 
derivatives. The infrared spectrum of R-Li and Ar-Li compounds shows 4 a 


characteristic frequency,of the valence oscillations of the free C-Li 
group at 1050 = 1100 em’. Measurement of the dipole moments of ReLi 
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compounds in hexane gave the electric moment of 1.1 = 1.2 D for C-Li. The 
existence of oscillation frequencies and the low dipole moment indicate 
the covalence-character of the C-Li bond. In benzene- and hexane solutions 
of lithium-organic compounds as well as on their crystals, additional 
bonds were found, which lack in the vapor spectra, and which are due to 
complex formation. Like the compounds of Be, By and Al, also the lithium- 
organic compounds form complexes by way of @ secondary Li-bond. This is 
explained by means of the properties which these elements have in common: 
free energetically low p-orbits; the possibility of changing the energy 
state of the valence electrons in the direction s-—> p with only little 
energy. In this way, polycentric molecular electron orbits can be formed. 
These elements form chemical bonds not only by means of their valence 
electrons, but also by ceding free orbits to electrons which participate 
in the primary bond of other molecules. In the dimeric complex of lithiun- 
organic compounds every C-atom of the carbon bridge with 2 Lie-atoms is 
able to form a tricentral orbit (two electrons in the field of three 
nuclei). This orbit is more stable than the usual C-Li bond. For the 
initiation of the polymerization of ethylene and its derivatives under 
participation of R-Li or AL(R) 5 the formation of a complex \(r) is 
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assumed on the basis of these conceptions. Together with V. I. Smirnova, 
the authors proved the formation of radicals in the reaction of TiCl 


with R-Li by means of electron paramagnetic resonance. The formation of 
complex (I) is proved by the colored complexes of ethyl lithium with - 
styrene, a~ and f-methyl styrene and other unsaturated compounds, which 
are characterized by an intense absorption band of the C=C bond. The 
authors discuss the formation of secondary bonds under participation of 
undivided electron pairs a the complexes R-Li...X (X = O<, N&, ate.) 

td ge 
the 0,n=-conjunction ee c-c£c-— in the compounds of benzyl lithium and 
fluorenyl lithium as well as the participation of the O-Li group, O-Al 
group etc. in secondary bonds in acetyl acetonates under formation of 
quasiaromatic rings with participation of n-electrons,| Accordingly, there 
exist various types of secondary chemical bonds, which manifests itself 
in the physical properties and in the reactivity of the compounds. There 
are 13 references: 10 Soviet, 1 British, and 2 German. ae 
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B016/B060 
AUTHORS: Rodionov, A. N., Talalayeva, T. V., -<Ghigorin, De. N., and 


Kocheshkov, K. A., Corresponding Member AS USSR 


TITLE: Study of the Structure of Complexes of Organolithium 
Compounds With Ethers by Infrared Spectra 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 2, 


pp. 369-372 
TEXT: The authors wanted to clarify the effect of ethers upon the rg 
structure and the character of complexes of organolithium compounds with 
the ethers. For this purpose they took infrared absorption spectra in the 
two-beam spectrometer type H-800 (N-800) featuring a NaCl prism. The 
following compounds were examined: methyl-, ethyl-, n-butyl, phenyl-, 
O~, m~, and p-tolyl, p-Cl- and p-Br-phenyl-~, mesityl-, and fluorenyl 
lithium as well as the ethers: (CoH.)» 0, (n-Cc 384) 5 0, (iso-c 38n) 5 O, 


(n-C ,H Ho) 50, and (iso-C sHii)o Q. Table 1 gives the vibration frequencies 
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Cem} of the C-Li bond in fresh solutions of the mentioned organolithium 


compounds in the five ethers. 
in the respective ethers. 


Some of the former were synthesized directly 
The authors compared the spectra with the data 


obtained from their previous studies (Ref. 1) and in this manner assigned 


the absorption bands to 
clusion is drawn from an analysis of the 


the vibrations of the C-LieeoQ Zroupse 


The con- 
data in Table 1 that almost all 


of the fresh solutions of the 11 substances mentioned display a similar 


spectrum in the same ether. 


remarkable effect upon the position of the C-Li.e..0 group bands (Fig. 


The replacement of one ether by another has a 


4 By< 


The analysis of the spectra proves that the more complicated the radicals 


used in the ethers, the farthe= 


region of shorter waves. 


the dissolution of organolithium compounds in ethers 


plexes are deformed and decompose due to 
and a dipole interaction with the ether. 
according to the acceptor-donor type 
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pound. In this connection, the polarity of the C-Li bond is increased with 
increasing stability of the new complexes. In the authors? opinion, this 


organolithium compound and its stability in the solution. This circumstance 
is believed to be the cauge of the high activity of ethyl lithium in many 
reactions in the ethereal medium as well as of the poor stability of this 
substance in. the. same medium. There are 2 figures, 1 table, and 8 ref. 
erences: 4 Soviet, 3 German, and 1 British. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico~ 
chemical Institute imeni L, Ya. Karpov) 
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BO16/B052 
AUTHORS : Simonov, A. P., Shigorin, D. N., Talalayeva, T. V., and 
Kocheshkov, K. Ac; Corresponding Member AS USSR 
TITLE: Examination of the Structure of Lithium Alcoholates by 


the Method of Infrared Absorption Spectra. O0—-Li...0 Bond 


PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 3, 
ppe 634-637 


TEXT: The authors examined the structure of R-—-O--Li bonds: 


berto-C,HoOLi, CH,OLi, CoH,OLi, n-C,HO0Li, and n~C ,HoOLi. By measuring 


various properties of tert.-C4HgOLi (under the collaboration of V. N. 
Vasiliyeva, V. Ao Dubovitskiy, and 0. V. Nogina) the authors found that 

the O—-Li bond of tert.~CyHgOLi is of a co-valent character, and the latter 
associates already in weak solutions. This was proven by infrared spectra 

in crystallized state and in solutions (Table 1). In hexane, cCla, ees 
cyclohexane, dioxan, di- and triethyl amine, these spectra hardly differed 

from those of the crystallized sample. Therefrom, and from the 
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amagnetic resonance of solutions of certain oxyazo copper 
eeaccneie: Dokl. AN SSSR 136 n0.42871-874 F ‘61. (MIRA 14:1) 
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AUTHORS: Shigorin, D. N., Shcheglove, N. A-; and Dokunikhin, Ne Se 


TITLE: Expressions of the autonomy of electron groupings in 
luminescence spectra of complicated molecules 


PERIODICAL: Doklady Akademii nauk SSSR. vo 137, noe 6, 1961, 1416-1419 


TEXT: A quantum-mechanical study of the electron levels of gimple molecules 
with multiple bonds has yielded the following results: 1) excitation is in 
relation with the participation of n- and p-electrons of the chromogenic 
group (>C=C<, C=O; etc.), on whose energetic state the substituents (auxo- 
chromes) bear an influence. The authors of the present paper wanted to 
clarify the problem as to whether the autonomy of electron groupings 
(chromophores) appears both with absorption and with emission {luminescence} 
The luminescence spectra of complicated molecules were examined, such as 
anthraquinone (II), phenanthrene quinone (III), and anthrone (Iv), as well 
as thioindigo and its derivatives. The investigation was conducted at 
concentrations of 1074-1079 mole/l in n-paraffins. T = 779K. Results are 
presented in Fig. 1- For II, its a- and 3 -monohalogen- ; g-methyl-, a-phenyly 
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and a-methoxy derivatives, as well as for III and IV the following was 
found: the distance between the intensive tands and the weak bands amounts 
to 1664 om“! (for III and IV 1686 cm-1) corresponding to the frequency of 
stretching vibrations of the chromophore C=0 group. For mesobenzanthrone , 
its mono- and dibromo derivative, and for thioindigo the tine structure is, 
in accordance with E. V. Shpol'skiy (uRN. 68, 51 (1959); Tt, 215 (1960) ) 
characterized by the frequencies of the symnetris vibrations of condensed 
aromatic rings, and not by the frequencies of the stretching vibrations of 
the C=O group, which, consequently, does not act as chromophore in these 
compounds. It is inferred from the foregoing that an unequivocal autonomy 
of electron groups (chromophores) appears both in the absorption and 
luminescence spectrum of complicated molecules. These effects are best 
observed at low temperatures, since at higher temperatures the spectrum 
becomes unclear due to transformation of electron energy into vibrational 
energy of the rings. For molecules with two shromophore groups at low 
temperatures it has been noted that depending on the conditions of excita- 
tion (A, temperature, medium) either electron state, but also both spectra, 
may be observed. A further fact that confirms the conservation and the 
strengthening of hydrogen bonds in a-hydroxy derivatives of anthraquinone in 
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N. Terenin is thanked for discussions. There are 1 figure and 11 refer- 
es: 10 Soviet-bloc and 1 non-Soviet-bloc.. The reference to English- de ee 
neuage publication reads as follows: ©. Y¥. Bowen, B. Brocklehurst, d.. < 


hem. Soc., 1954, 3875- 


ASSOCLTATION: Fiziko-khini SHesly institut im. L. Ya. Karpova (Physicochemi- 
cal Institute im. L. Ya. Karpov) ‘ . 


PRESSUTED: Novesher 9s 1960, by A. . Terenin, Academician 
* SUBHIGTED: Mavens 2; 1960" ate Te 
% Fig. 1. Luminescence spectre « of sitheaguinone ‘derivatives in heptane at 
é ’ ‘ 
Hy TTOX. 


#49 Lerend: 2) Aue * 313 mp; 0) A Hg 7 365 mp; 1) a-chloroenthraquinone ; A ee es 


a ‘dihydroxy anthraquinone ; 3) . 1, -dinydroxy anthracuinone; 4) ty4y5,8— - 
#/ tetrahyéroxy anthracuinone (a = emission; 5+ avsorgtion); 5) anthrone (in 
hexane), the shortwave vart of the spectrum with henge * 4043 A is not shown; 
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TITLE: Enr spectra of y-irradiated acetylene and its derivatives iG 
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PERLONICaLs Akndemiya nauk SSSR. Doklady, vy 140, no. ey 1961, A19~422 


ine the relationship between the structure of the initial 

. gtructure of the resulting radical, the authors studied 

»irradiated acetylene, methyl acetylene, methyl 

», ethyl- and butyl acetylgne, 4s well as phenyl~ and 

acatyiene at 77°K. The compounds were irradiated in 

ampuls giving no epr apectrum with the used dose of y-radia~ 
the tests, the ampuls were evacuated to 10°’ mm He. irra- 

enducted with Coo’. A guperheterodyne radiospectroscope 

taking the epr spectra. The magnetic field was calibrated 

avectra of the pyroxylamine disulfone ion, fiv0(s03)5 | in 
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during the experiments. There are 1 figure, 2 tables, and 4 references: 

2 Soviet and 2 non-Soviet. The two references to English-language 

publications read ag follows: ¢. P, Poole, gs. Anderson, J. Chen. Phys, 

21, no. 2, 346 (1959); R. West, Ch. Kreinzel, J. Am. Chen. Soc., 64, X 
no. 4, 765 (1961). ' 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya, Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov) 


SUBMITTED: May 25, 1961 


Table 1. Integral intensity of y-irradiation ~io! rad. 

Legend: (a) initial compounds (boiling point, °c), (b) radical presumed, 
c) number of lines, (d) total width, oersteds, (e) the number of lines 

due to superposition with the spectrum of CH,-C=C-H cannot be determined, 
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1, Fiziko-khimicheskiy institut im. L. Ya.Karpova. 
(Lithium putoxide-—Spectra) 
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Nonradiative energy transfer between the triplet and singlet 
states in organic molecules; discussion of A.N.Terenin and 
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Formation of free radicals of the ... B163/B180 


were studied, where HX = H, OH, ot HAC; R, = H, N(CH; )o» N(CoHe dor 

Ro = H, Cl, OCH,» 

breaks under ultraviolet irradiation with wavelengths between 250 and 

350 mp. The formation of the radicals is proved by the epr in the Jie 
a 


N03 R, = H, OCH. In such compounds, the ~C - R bond . 


irradiated compounds, and by the fuct that the luminescence spectra of 
the particles obtained after irradiation of (CgH,) CH, (Cg, )50C1 


(CoH. ),COH coincide with the spectrum of. the free triphenylmethyl yadical 


“.  gbtained by thermal dissociation of (C,H, )cc(C,H . Before irradiation, 
65 65°35 


the molecules show strong fluorescence at 3800 - 4500 en and 


phosphorescence at 4200 - 4800 Re Both fade as the irradiation time 
increases and the intensity of a new fluorescence band at about 5800 g 
increases, wnich is specific for the resulting radicals. The 
phosphorescence of the initial molecules and the formation of radicals 
pecomes stronger if the solvent is changed from benzene to hydrocarbons 
and alcohols. Since the energy of radical formation exceeds the energy 
of ae mila quanta (4 = 313 nm), a direct process is impossible, and 
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tne following mechanism is Suggested. First there is excitation of the 

n-electron system (singlet n+” transition) in the initial molecules. 

From this excited state & nonradiative transition to a triplet state with. 

a lifetime of a few Seconds is possible. Some’of the molecules in the 

triplet state emit their energy in forn -of Phosphorescence quanta, others : 
transmit it to the. system of o-bonds >C ~.R which ig weakened and can 

now be broken up by ultraviolet radiation 'to form free radicals. The os 
Prpbability of formation of free radicals ig lower for gamma-irradiation . A ot 
than for ultraviolet. This paper was Presented at the 14th Conference on we 


Spectroscopy in Gor'kiy, July 5-12, 1961.. There are 2 figures. Rey 


as 
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AUTHORS: : Lokshin ? B. V. , Piskunov ry ks Ke ’ Kazi tayna, Le AL , and - “ 
‘Shigorin, De N. : : aoe eo. BE 
TITLE: Investigation of the givuchixe: of -some ‘chelate compounds by, 


means of electron paramagnetic resonance . 


PHRIODICAL: Akademiya nauk SSSR. Izvestiya. ag de stat GheskAyAs? 
* ve 275 no» 1, 19635 75-77. , 


-TEXT;: The e.p.r.. spectra of several. copper soapleces formed by: ‘the alkyl 
and aryl imines of saligyl aldehyde, o-oxy acetophenone, and B-oxy Ae 
naphthaldehyde in the form of -powders and solutions in chloroform were: 
studied. The powder samples dispfayed one. single asymmetric. absorption yeas 4s 
‘band and the solutions showed a hyperfine structure (three lines). This 
splitting is due to the interaction. of the unpaired 3d electron’ Re ay ae 
copper with the nucleus of the ‘copper atom (nuclegr, apin 3/2). Sie) Sete 8 
additional hyperfine splitting into-five ‘ine was. observed in ie case {2 +: 
of copper o-oxy acetophenone iminate, ‘which: ig due! to interaction of the. sear 
unpaired electron with +70 sve nee eres Ace = ye This: could ae 
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not be resolved with the other compounds; but WAS ee inferred on the 
dependence of the distance between the split lines én the structure of the 
groups. around the Cu atom (ligand). The width of,the e.p.r. lines of the 
solid compounds depends on the exchange interactions beteeen the 


4 


' 
feed geet Se Sied shite Syn a oE 
it ead ee med: Sot Leama ete! ee be 


paramagnetic particles in the,crystal. As the substituent: ‘dnoreases, -. | Oe 
the. volume of the molecule and -their steric hindrante of close packing - 3 * Le 
also. increase. This leads to,a reduced volume interaction. and, in the. as 


case of equivalent packing of the paramagnetic particles: in the crystal, 
toa narrowing. of the e.p.er. lines. There are, 2 figares and 1 table. 4 
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Se 1g0 _ B108/B186 | sas 
AUTHORS: Smirnova, V. I+» chigorin,,D» Ne,sind Zhuravleva, Aca 
Sho Lees ; wes ee _ oh Se ea aie Stee AOS fii opt) ecg OT ey tee el 
TITLES: E.p.r. spectra of gamma-irradiated compounds with multiples! |. 


bonds 


PERIODICAL: Akademiya nauk SSSR: Izvestiya. 
ve 27, noe 15 1963, 78-80 ; 


‘acetylenes and of com 
at.77°K. The method 
440, no. 2, 419 (1961)). The results on the a 
Mable 1. The large number of hyperfirie lines is explained by. the °.) 
interaction of the unpaired electron with several protons-.of the system» 
Substitution of the CH, or CH groups by electronegative atoma in ted MO 


compounds containing 0 or N atoms changes the espTe spectra of the | 
radicalse The formation of radicals is associated with the breaking of 
the C-H bond of the methyl or methylene groups of the initial compounds. ... 
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E.p.r. spectra of gamma-irradiated ... B108/B1 66 a 

There are 2 figures and 2 tables. 
14 


; a4 : : - oe 
Table 1. Legend: Integral power of irradiation ~10! rad. aver = boiling 


point (in °c). * width determined from the first derivative of the - 
absorption curve. ** number:of lines hard to determine because of. Se 


superposition of the spectrum of not completely deuterized methy eo 
acetylene, ** spectrum was not. found even at a dose of. 1-40°10° rad, 


aaa @.p.r. spectrum obtained at aidose of 1.5°10! rad. (4) initial 


compounds, (2) assumed radical, (3) number of lines, (4) overall width 
of spectrum, oe. oN : . ‘ ue ? 


ae 2, 


Table 2. Legend: Integral power of irradiation ~1.6+10! rad. * width 
determined from the first derivative of the absorption curve. ** gata 
of the present authors. (1) initial compound, (2) ‘asaumed radical,. --- 


(3) number of lines, (4) overall width of spectrum, ce. 
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weotwo (0 4-|*36£4,0 

- HG=C-6 + +. | 6(8) 86+2,0. * 
. H- a . 

CH,—CH=CHy ' " IHAC-CH=CHy =: 5 -681,5**, 
CH,—C=N : ; IH,C=-czNy fe ~55,0 
CG.H,—-C=N \W,c—cH=canyp "|: 13(15) | ~64,0 - 
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| ACCESSION NR: ATHO33990. $/0000/63/000/000/0081/0086 


ca AUTHOR: Rodionov, A. N.3 Asnovich, E. Z.3 Shigorin, D. N.3 Andrianov, Ke. Ae 
+ Cena POISE TE LISS OO EH ae 


TITLE: Infrared absorption spectra of some metallic silicones 


. SQURCEs... Geterotsepny*ye vy*sokomol ekul yarny*ye soyedinenlya (Heterochain macro- 
molecular compounds); sbornik statey. Moscow, |zd-vo “Nauka,'' 1963, 81-86 


t 
i 
Cae 
{ 


: : TOPIC TAGS: polymer, silicone, siloxane, polyorganos| loxane, metallic silicone, - 


: | aluminum containing silicone, titanium containing silicone, tin containing silicone’, 
11 silicone spectral analysis, polyphenyl stloxane, polymethyl! siloxane, polyethy! | 


| 
i 
i 
( 
i 
‘ 
{ 
| 


| siloxane 


containiag Al, Ti or Sn in various ratios to Si were analyzed for the range 400- 
{ 1100 cm7™". Bands corresponding to Si-0 valence fluctuation In, the Si-0-Sn group . 
‘ were identified at 900-980 cm , those for Sn-0 at 530-580 cm7!, Banc intensities | +. 
, In these spectral regions varied for all polymers in relation to the netal/Si ratio, * 
| indicating preservation of absorption frequencies of the $t=-0-metal group during | , 
{ 
i 


! 

| ABSTRACT: Absorption spectra of polymethyl-, polyethy!= ‘or polyphenyl si loxanes 
{ 

t 

! 


i} monomer to polymer conversion. Location of absorption bands for such group varied 
+. little from one metal to another. Orig. art. hass 3 graphs, 2 tables, 
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On the formation of free radicals of the triphenylmethy1 
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Luminescence spectra of solutions of indj go and some of its 
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n< 3/076/63/037/002/010/018 
VES 00 . Sara Les eNel - 
AUTHORS: Shcheglova, N. A., Shigorin, D. N., Ryabchikova, Ts $.,. 
Dokunikhin, N. S., Moiseyeva, Z. 2. (Moscow) a 
TITLE: Study of the luminescence spectra of some anthraquinone. 
carboxylic acid derivatives at low temperatures - 
PERIODICAL: . Zhurnal -fizicheskoy khimii, v. 37, no. 2, 1963, 371-377. °° 


TEXT: The luminescence spectra of the following compounds were studied in: 
n-hydrocarbon solutions or in the powder: . anthraquinone-a-carboxylic acid’: 
and its methyl ester, anthraquinone-8-carboxylic acid and its methyl ester, 
‘ anthraquinone-1 ,4-dicarboxylic acid and its dimethyl and diethyl esters,: ‘. 
ane 7-chloro-anthraquinone-2-carboxylic acid and its methyl ester, 7-fluoro-* \~ 
anthraquinone-2-carboxylic acid and its methyl estér, 6-fluoro- _ : 
anthraquinone-2-carboxylic acid and its methyl ester, and 6-chloro- 
anthraquinone-2-carboxylic acid. Results: The luminescence spectra of 
the esters and their halogen derivatives at 7171°K have a fine vibration 
structure. The carbonyl of the anthraquinone ring had the highest oh ee 
frequency. The multiplicity of the spectra proved to be highly dependent* 
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on the length of the hydrocarbon chein of the solvent (n-hexane, n-heptane 
n-octane, n-nonane) which fact can be used in the analysis of these 
compounds. Each substituent being an auxochrome (F, Cl, COOH, cOOcH;) has 


a specific effect on the spectrum, manifest in line shifts and intensity =: A 
changes of the major peaks. . The luminescence spectra of the powdered halogen”: : 
derivatives of the acids as well as the esters had no fine structure at _ saan 
7T7°K, but a system of narrow bands shifted toward the longwave region.- The 
interdistance between the centers of these bands equals the carbonyl 
frequency of anthraquinone. In powdered 1,4-anthraquinone dicarboxylic oi 

acid, reversible self-extinction of the luminescence was observed. ‘This .-! 
effect disappeared in dioxane solution. The self-extinction is explained: : 
by intermolecular interaction (and photo transfer) of one carboxyl proton .- 
with the p electrons of the oxygen in the anthraquinone carbonyl group, ee 
which effect electron excitation by pn transition. This assumption. | 
waa confirmed by measuring the IR frequency of the carbonyl group. There | 


are 2 figures and 3 tables. 


. 


ASSOCIATICN: riziko-khimicheskiy institut im. L. Ya. Karpova 


(Physicochemical Institute imeni L. Ya. Karpov) 
SUBKITTED: November 16, 1961 
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Phototransfer of a proten in the quasiaromatic ring with He 
bonding. 4hur. fiz. khim. 37 no.113:2432-2444 N'63, 

(MIRA 1722). 
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Formation of radicals via the triplet state in the ultraviolet 
irradiation of frozen solutions of atomatic molecules, Zhur. 
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TITLE: Hydrogen bonds in excited electronic states of molecules with: x¢@Zectrons Bb 
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‘REF SOURCE: ‘Tr. Komis. po spektroskopii. AN SSSR, t. 3, vyp- 1, 1964, 302-312 


TOPIC TAGS: hydrogen bonding, excited state, absorption spectrum, luminescence spec- 
“trum, nonmetallic organic derivative, conjugate bond system, ground state, lumines- 
cence quenching 


“ABSTRACT: On the basis of data on the absorption and luminescence spectra of a-oxy- 
“and methoxy-derivatives of anthraquinone/it is shown that the energy of production of 
the hydrogen bond in the excited state increases compared with the ground state by a 
factor of almost 2 and reaches 15 kcal. The increase in the energy of the H bond in 
the case of excitation with co ated bonds \is connected with the increase of the ~ 
energy of the x-electron interaction in the quasiaromatic cycle, formed with parti- 
cipation of the p-orbit of the hydrogen atom of the X-H group. The question of the 
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role of the H bond in processes of deactivation of the triplet state and luminescence | 


quenching is considered. [Translation of. abstract] - 
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| and Pb in the region of valence oscillations of ‘the groups C-C and C-H” - 


-| SOURCE: Ref. zh. Fizika, Abs. 11097 
"| REF SOURCE: Tr. Komis. po spektroskopii. AN SSSR., t. 3, vyze 1, 1964, 673-678 


“| QOPKC TAGS: absorption band, ir spectrum, complex molecule, molecular physics, 
{: molecular interaction 


| ABSTRACT: ‘The frequencies of the valence oscillation groups C=C and sC-H in com 

..[ pounds (CHg)5-X-C3H were calculated. The calculated encies are compared with 

“|: the measured frequencies in ir spectra of the compounds (CHs)5-C-CacH (I), 

"|. (CHg)g-Si-CuCH (II), and (CoHs)s-SnC=CH (ITI). It is concluded that in compounds 

‘:| with Si, Ge, Sn, and Pb there should be observed an intramolecular interaction with 

: | participation of the x-electrons‘\pf the CsC bond, using the d-orbit of the X aton. 

4] The presence of such an interaction is confirmed experimentally by the fact that au 

+} dnerease is observed in the intensity of the absorption band of the group C=C in IZ 
and in IIT compared with I, and that compounds II and III form stronger i 

with an 1 electro-donor solvent: (CHs)5-X-CsCH----¥-R. {Translation of abstract] 
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TOPIC ‘TAGS: di~8-naphthyl-n-phenelenediamine,. di-s-naphthyl-n- 
phenelenedfamine antioxidant, antioxidant, polypropylene fiber,” 
polyamide ffbder, di-8-naphthyl-n-pheneLenediamine luminescence — 
spectra, polymer additive, photooxidation inhibitor, polymer 
stabilizer, synthetic fiber 


ABSTRACT: A study ts made of the absorption and Luminescence v 
spectra of N,N‘ <di-2-naphth l-p-phenylenediamwine'l (I) used a6 & 13 
stabilizing additive posseseing a Light- and heat-protective action 
on polyprepylenev and polyamide fibers JfFrom identifications cf the -— 
Luminescence spectra of solutions and fibers cortatning the eddi~ = 
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ie | egye it was concluded that-a solid molecular solution ts | 
the addition of I to the polymer. © The £ibers. end solutions 


tng I were aubjected to haat treatment edto gauma<and tltraviolet itm: 
radiation.’The consumption - of I in the polymers was determined by 
: recording the intensity of the initial fluorescence band, Solkutiong . 
/ of I had absorption bands in the near UY region. The primary . 
| protective effect of I is related to its function as a filter ab- 
| sorbing the UV section of the light. The photocuemical inhibiting} — | 


are formed. As a result of these treatments colored products are 
formed from I, [It is assumed that: the primary photochemical act .. 
in I was the phototfonization, which ‘apparently proceeds through the 
triplet state. From the eese with which the photooxidation of es, 
molecules of I occurred, it can be concluded that E-fs a strong . 
antioxidant capable of inhibiting phetooxidation processes in poly~ | 
: mers. It can be seer from the observed similarity in the change of | 
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fluorescence in fibers with stabilizing edditives during UV or ganq 
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TOPIC TAGS: methylphenylacetylene structure, ethylphenylacetylene structure, 
dimethylacetylene structure, electron paramagnetic resonance, acetylene, alkyl : 
radical, acrylic compound, methyl, EPR t 


140, 149, 1961) where they described how a number of acetylenes of the RC, = CH 
type (where R is an alkyl radical) upon exposure to gamma radiation form radicals 
where the unpaired electron is delocalized by the triple bond over the whole 


- molecule. The present work transfers the above study toAr -C8C-R arylic 


compounds of a different structure. The object of the study were? methylphenyl-_ 
acetylene, its deuterium tagged form, ethylphenylacetylene and dimethylacetylene. 
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- UV radiation was provided by the SVDSh - 1000 lamp. Gamma doses were 2 to 80 m. 
rad. Using the EPR method, the structure of radicals formed by gamma and light 
radiation of the above compounds was determined; the radicals are formed by 
tearing off a hydrogen, atom from the methyl or methylene group. In these .radicals 
the free electron is basically localized in the R group, whereas in the R - = C = 
CHg radical (like the propynyl radical CH) s C s CH.) the unpaired electron is 
delocalized by the triple bond over the whole molecule. Orig. art. has: 5 

. figures, 2 formulas, 1 table. 
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breakage of the C-C bond and formation of CH. and CHO radicals, 


'{ where CH, radicals rapidly recombine but CHO’ radical has a localized. 


unpaired’electron: and consequently it does not possess nuclear 
magnetic moment. At doses of 40 to 100 million rads a triplet. 
with 2 additional less intense lines-is observed and is attributed 


to the supposition of the Singlet and quartet gbtained at doses of | 


3 million rads. The line width was AH = 47.0 oersted,. Upon increase 
of the temperature from -130 to -120C the singlet disappears and 
the quartet becomes Symmetrical. It was assumed that the quartet 


CH, ; 
-of the quartet was -105 to~-50G. On A-irradiation of formaldehyde 
at doses of 7 million radsthe doublet formed is related to the for- iam 
mation of -O-CH-0- type radical. At_doses of 70 million rads the 


Spectrum appears as an assymetrical line with shoulders which may be: 
composite of two different spectra of the -O-CH-0- (doublet) and 
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~CH,~O-CH, radicals (triplet). At 7 million rad dose side 
had@a sepSration of 125 oersted with the central 
Sted between its components. Beta irradiation of polyformaldehyde 
Produces a triplet which is attributed to -cH ~O or CH ~0-CH, 
radicals. It was concluded that the nature of radical§ 
i irradication of acetaldehyde does not depend 


he acetaldehyde mono- 
mer. Orig. art, has: 4 figures 
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rum, hydrogen bond, molecular excitation 


r. . araxy and Fatcaivdromsanhuanninense: and. some. of. their inethony. (derivatives 
r.ormal hydrocarbons were investigated in order to study the spectre: of compounds, > 
¢.ataining | intramolecular hydrogen: bond 
; cSetbonie state. It was found that:the's 0 
. sorption bands of-a number of hydroxyanthraquinones -and. 
substituted derivatives in n-hydrocarbons at 77K Sepend, on the t 
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ofa-hydroxy, i, 5-dihydroxy, @ -hydroxy and 2, 6-dihydroxyanthraquinones ar 
washed out and shifted toward the red. The: washed-out nature of spectra is 
closely related to the shortened lifetime’of the excited state of hydroxyanthraqui- 
nones as compared with anthraquinone. Both the luminescence and the absorptio 
spectra of 1, 4-dihydroxy, 1,2,5,8- and 1, 4, 5, 8-tetrahydroxyanthraquinones have. 
a vibrational fine structure. For these substances ‘the established frequencies of - 
purely electronic transitions are 19115 em=!, 18774 em7! and 17667 cm7! re- 
spectively. The H bond has a significant effect on the nature of the excited state 
of the molecule. From the comparison of the spectra of a&-hydroxy and « -metho 
xyanthraquinones it is apparent that the formation of. H bond leads to the long wav 
length shift of absorption and luminescence spectra-and also to. the increase of th: 
intensity of the long wavelength absorption bands. © The energy of the H-bond has 
been determined in the excited state for “-hydroxy. derivatives of anthraquinones 
The energy of the H bond greatly increases during the transition:of the molecule 
into the excited electronic state, which is explained by the increase'of the energy — 
of -electron interaction during the formation of quasiaromatic ring with H bond. 
Orig. art. has: 6 tables and 4 figures. ee ye 2 
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ABSTRACT: The mechanism of. radical ‘{Seniation: and: the vole of H-bonds: 

' was investigated in processes embodying intermolecular radical formation-="w: 
‘the activated molecules form complexes among. themselves. or ‘with molecules’ o 

the media. The EPR spectra and the luminescence were examined of a series of 

! systems: N-ethylacridone;| anthraquinone‘and some of its derivatives, triphenyla-! 

1 mine, and carbazole, in different meds in a 4 molar ratte of 1: 1 h with 10" ‘Smol/ 1: 
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| Photo- illuminated powders mder” vacuum ab 11K p gave: no EPR a signal. “ln samples 
crystallized from ethanol and‘in luminophor systems xis 1s H-O-R, a singlet = 
, appeared whose intensity increased proportionally to the intensity. of illuminatio 
' Photoactivation of systems with the luminescent chromophore >C=O gave a sing 
‘let and EPR spectra corresponding to radicals of the solvent. Photoactivation’o 
| systems containing the chromophoric atom >N,. gave a weak singlet and intense. © 
i spectra of the solvent radical: (radical yield aI, n = 2). If the >N atom which | 
‘formed a H-bond with the O-H. groups did not affect the eiectron excitation, the. 
radical yield was small. In solvents (hydrocarbons). which did-not contain 4! 
| group capable of forming H-bonds, _the luminophores did not: ‘give: noticeable’ 
| signals. It was concluded the H-bond played: an important role’ in: the process: of 
‘ forming radicals from a matrix as a result of deactivating activated states of a: 
molecule. This is a two-stage process (see enclosed figure). Formation of. the 
| radical complex takes place in the first stage as a result of the transition’ ofthe 
'H atom from the molecule of the matrix.to the luminophore molecule due to ab-— 


- sorption of a quantum of light in S-eS“.<T transitions. The radical complex is 
, decomposed in the second stage forming radicals of the matrix .due to absorption” 
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| of a quantum of light in the Sp. — < SR ‘transition. A tiatwork ar quatre hole 
| connected by H-bonds is. necessary for. this.” The: yield of radicals in the overall: 

' process is proportional to the’ light intensity | rm, where n £2, The triplet activat: 
7 ‘ ed state does not take part in the process of formation of radicals from th matri 
% | Orig. art. has: i table and 4 figures, END lng 8 é ee 
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ABSTRACT: It is a well-known fact: that the degree of delocalization of an-unpaired 
lelectron can be studied directly by the electron paramagnetic tesondnce method. | 
jHence, one and the same structural peculiarities of molecules can be found in } 
;the optical activity and EPR spectra. With this in mind, the authors studied. 
ithe EPR spectra of the titled chelate compounds of copper. The analysis was 
carried out en a superheterodyne EPR spectrometer with a frequency of 9455 me. ee 
‘All’ of the compounds in a chloroform solution produce BPR spectra which are 
characterized by four lines of a superfine structure, which or ginate as the i 
“result of the interagtion of the copper aton's nuclear monent (Ty# aan with the 
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